In the title compound, C 9 H 16 O 4 , the five-membered dioxolane ring adopts a twist conformation; two adjacent C atoms deviate alternately from the mean plane of other atoms by À0.297 (4) and 0.288 (4) Å . The spiro-fused cyclohexane ring shows a chair form. The hydroxy group substituted in an axial position makes an intramolecular O-HÁ Á ÁO hydrogen bond with one of the O atoms in the cyclic ether, forming an S(6) ring motif. In the crystal, the O-HÁ Á ÁO hydrogen bond involving the equatorial hydroxy group connects the molecules into a zigzag chain with a C(5) motif running along the c axis.
Chemical context
Paclitaxel (systematic name: (1S,2S,3R,4S,7R,9S,10S,12R,-15S)-4,12-diacetoxy-1,9-dihydroxy-15-{[(2R,3S)-3-benzoylamino-2-hydroxy-3-phenyl]propanoyl}oxy-10,14,17,17-tetramethyl-11-oxo-6-oxatetracyclo[11.3.1.0 3,10 .0 4,7 ]heptadec-13-en-2-yl benzoate) is a well-known natural diterpenoid with a potent antitumor activity (Wall & Wani, 1995) . Its rather complicated structure and significant bioactivity have attracted chemical and medicinal interests. While we recently reported several structures of the compounds Oishi, Fukaya et al., 2015a,b) obtained in the synthesis of paclitaxel , the title compound has been prepared in an efficient synthetic approach to furnish the highly functionalized cyclohexane unit . Although the title compound has been reported first with a different synthetic procedure, any stereochemical or conformational assignment was not mentioned (Li et al., 1981) .
Structural commentary
The molecular structure of the title compound is shown in Fig. 1 . The dioxolane ring (O1/C2/C3/O4/C5) adopts a twist form with puckering parameters of Q(2) = 0.3523 (16) Å and '(2) = 233.8 (3)
. Atoms C2 and C3 deviate from the mean plane of the other three atoms by À0.297 (4) and 0.288 (4) Å , respectively. The cyclohexane ring (C5-C10) adopts a chair form with puckering parameters of Q = 0.5560 (18) Å , = 3.32 (18) , ' = 193 (3) , Q(2) = 0.0323 (17) Å and Q(3) = 0.5551 (18) Å . The C5-O1, C7-C11 and C8-O13 bonds of equatorially oriented substituents make angles of 68.30 (9), 69.85 (9) and 75.76 (9) , respectively, with the normal to the Cremer and Pople plane of the cyclohexane ring. The axially oriented hydroxy group forms an intramolecular O-HÁ Á ÁO hydrogen bond (O12-H12Á Á ÁO4; Table 1 ), generating an S(6) graph-set motif. In this ring motif, five atoms (C5-O4Á Á ÁH12-O12-O7) are nearly coplanar with a maximum deviation of 0.012 (5) Å for atom O4.
Supramolecular features
The crystal packing features an intermolecular O-HÁ Á ÁO hydrogen bond (O13-H13Á Á ÁO12 i ; Table 1 ) connecting enantiomers related by a glide plane to form a chain structure with a C(5) graph-set motif running along the c axis (Fig. 2 ). An intermolecular C-HÁ Á ÁO interaction (C6-H6BÁ Á ÁO1
ii ; Table 1 ) with a slightly longer distance, leading to form a sheet parallel to (100), is also observed (Fig. 3) .
Database survey
In the Cambridge Structural Database (CSD, Version 5.36, November 2014; Groom & Allen, 2014) , 266 structures containing a 7-methyl-1,4-dioxaspiro[4.5]decane skeleton, (a), are registered (Fig. 4) . These include six compounds with 7,8-dioxy-substituents. Two of them (JIQFIY and JIQGAR; Collins et al., 1998) The molecular structure of the title compound, showing the atom labels. Displacement ellipsoids are drawn at the 50% probability level. The yellow dotted line indicates the intramolecular O-HÁ Á ÁO hydrogen bond. Only H atoms connected to O and chiral C atoms are shown for clarity. Table 1 Hydrogen-bond geometry (Å , ). 
Synthesis and crystallization
The title compound was afforded in an improved synthetic approach of paclitaxel from 3-methylanisole . . It is noted that the crystals grown from a diethyl ether solution under a pentane-saturated atmosphere were nonmerohedral twins, and the structure is essentially the same as that reported here.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . C-bound H atoms were positioned geometrically with C-H = 0.98-1.00 Å , and constrained to ride on their parent atoms with U iso (H) = 1.2U eq (C) or 1.5U eq (methyl C). The hydroxy H atoms were placed guided by difference maps, with O-H = 0.84 Å and with U iso (H) = 1.5U eq (O). 
Special details
Experimental. IR (KBr) 3476, 3398, 2986, 2950, 2931, 2895, 1448, 1419, 1397, 1356, 1229, 1120, 1083, 1060, 1013, 952, 840, 696 
